South Africa provides training for a student body composed of two groups: one with English as a ®rst language and the other with an African language as a ®rst language and English as the second. A new methodology was developed to evaluate an innovative course using modi®ed problem-based learning techniques in this heterogeneous environment.
Introduction
The effectiveness of problem-based learning approaches has been evaluated in a number of studies over the past 20 years. 1, 2 Much of this experience has taken place in the developed world, where students came from similar educational backgrounds and shared a common ®rst language. There are relatively few accounts of problem-based learning in Africa. 3, 4 Yet in Africa, where infectious diseases are still prevalent and access to sophisticated diagnostic aids is limited, medical practice is especially dependent on good problem-solving skills at each of the individual, family and community levels. The World Health Organization stresses that problem-based learning, provided that it is based on relevant priority health problems of unchangeable relevance, is a valuable educational approach. 5 In the context of providing multilevel care, multilingualism and multiculturalism take on an important role, particularly in a country such as South Africa with its history of racial/cultural separation. 6 Historically only two languages, Afrikaans and English, were of®cially recognized in South Africa; the new constitution recognizes 11. The languages spoken at home vary by region. In general, the most common languages are Zulu, 22á4%, Xhosa 17á5%, Afrikaans 15á1%, Sepedi 9á8% and English 9á1%. The remaining 35% include: Ndebele, Sesotho, SiSwati, Xitsonga, Setswana, and Tshivenda 1 . 7 Although all students are required to pass an Afrikaans and an English language examination on completion of secondary school, there is still no requirement to know an African language. Whereas most Africans are multilingual in a number of African languages, a small proportion of the population is truly bilingual in a combination of an African language, Afrikaans or English; that is, can speak and write in both languages. First-language English speakers generally have poor second-language skills.
In the South African context, there is a national mandate to transform academic medicine. Prior to full democracy in 1994, South African education was segregated along racial lines. After 1994, non-racial educational systems were introduced. The language of instruction at all but a few secondary and tertiary schools is English. At the University of Natal, the vast majority of academic staff are monolingual in English. The current student population comprises primarily two groups: Indian 35% and African 59%. Both groups suffered from discriminatory practices in the apartheid past. The Indian student body, however, is comparatively advantaged, having emerged from a superior secondary schooling system where English was a ®rst language. African students are doubly disadvantaged. Thus their inadequate English language skills exacerbated the problems generated by a schooling system which discouraged analytical and conceptual development. 8 Rather than regarding their multilinguistic ability as an added resource, their inadequate English language skills are emphasized and these students are referred for special training. The challenge facing the University of Natal is to provide medical education that caters to the needs of these two very different student groups by using the multilingual and multicultural backgrounds of the students and community as a learning resource.
While there are many models of learning in the literature, 9 none deals adequately with the learning process in a heterogeneous student-body situation. The model proposed is aimed at meeting the needs of such a student population by recognizing that successful learning demands conceptual, intellectual as well as linguistic knowledge and understanding of a discipline. It is one that is both interactive and reinforcing and requires an appropriate balance of three components: content, enquiry process and social interaction (Fig. 1) .
By content is meant the core knowledge that students are expected to acquire during the course/module. A dif®culty is that the starting point varies substantially among the students. Some will have had ®rst-hand experience of diseases such as tuberculosis (TB), while others will have greater academic knowledge. Through the sharing and exchanging of knowledge and experiences, the goal is that all should have achieved a minimum set of learning outcomes.
The term enquiry process refers to the developing of a critical and self-directional approach to information which includes problem-solving knowledge, epistemic knowledge and enquiry knowledge. Problem-solving knowledge is when the learner learns how to solve typical problems in the discipline; epistemic knowledge is when the learner gains an awareness of what learning and understanding in the discipline demands and can justify and explain his/her understanding and inquiry knowledge is when the learner understands how to challenge results, assumptions, etc. These types of knowledge are not viewed as hierarchical and should all be introduced at an appropriate level of dif®culty. 10 Traditional South African education is content-driven, emphasizing rote learning. It is thus a system where challenge and critical thinking are not rewarded. The enquiry process, on the other hand, removes students from the classroom and puts them in a context requiring multilingual skills to communicate with patients, community and family members as well as traditional and alternative health care providers.
The social interaction component of the model, which refers speci®cally to the process of group interaction, is of particular relevance in the South African situation where historic barriers between population groups as well as the traditional divide between teacher and student exist. It is a system where teachers hold great authority, discipline is paramount and the teacher has all the answers, which the students are expected to learn and repeat back in class or on a test. For social interaction to work, this climate needs to be changed and replaced by one of mutual respect where students feel free to take risks and express themselves regardless of language pro®ciency. The course structure considered most compatible with the model of learning proposed was a modi®ed form of problem-based learning using the theme of TB throughout the module. The TB module was introduced to 132 ®rst-year medical students in their second semester in July 1996. In the ®rst semester, the students received lectures and course notes on basic concepts of community health but had no clinical exposure.
The TB module is an integrated student-centred approach using some problem-based learning methodology, and comprises 12 sessions consisting of 1 full day per week over a 3-month period. Morning sessions involve lectures, demonstrations and other activities. In the afternoon sessions, 12 students work together in small groups on a project or paper problem presented by their facilitators (Table 1) . Learning, therefore, takes place in a structured environment requiring a substantial time commitment from facilitators in both morning and afternoon sessions. While the course was fully integrated, the ®rst six sessions focused more on clinical aspects of TB whereas the second sessions went into more detail on the community aspects of the disease.
Developing and planning an entirely new course also meant preparing teachers for their new educational roles as curriculum planners, facilitators, resource experts and evaluators. 11, 12 To this end, a series of workshops was held to familiarize facilitators with the material and format of the course.
The University was fortunate that this initiative coincided with the Kellogg project`Partners in Development' which was developing links between health providers, the community and academic medicine. Funding and other forms of support were therefore available to develop and run a new course.
The new and old courses could not be run in parallel and the course content was changed radically from previous years. This ruled out comparative studies. This paper presents a new methodology felt to be consistent with the underlying educational model of learning proposed as well as the results of the course evaluation.
Evaluation methodology
For the purposes of this paper evaluation is distinguished from assessment. Assessment refers to measurement of a student's mastery of the subject matter, whether such an assessment is used for formative or summative purposes. Evaluation looks at the learning process. It is also both summative, i.e. to assess student and group performance, and formative, i.e. to in¯uence both the current course and the development of future courses. Although developing appropriate forms of student assessment was a major challenge facing the new curricula, only the impact of assessment on the learning environment is considered in this paper.
Unlike other studies, which used single closed-ended questions, 9, 13 this methodology combines seven qualitative and quantitative techniques and makes evaluation an integral part of the course. The value of a multidimensional evaluation system has been demonstrated in other studies.
14±16 It provides both an overall measure of group performance as well as in-depth information on the learning process.
The components used in the evaluation were as follows.
Student questionnaires on session evaluation
Questionnaires were self-administered and anonymous. Students were asked to list what they liked and disliked about the session and then to rank on a Likert scale (1±5) six questions on group work. Forms were collected at the end of each session by the facilitator who reviewed the comments. A computerized summary of the results was provided to the tutors a week later. Response rate varied from a high of 140 (97%) to a low of 105 (73%). Many students, however, left sections blank.
Sociograms
Sociograms were used to record the direction of interaction taking place in the group and as a measure of successful group interaction. Focus group discussions with students These sessions were set up primarily to prepare students for their observational tasks in the group. They also offered an opportunity to elicit student comments on the course. These comments were then fed back to the facilitators at their group meetings. In total, six focus groups of 10 students each took place. Although it was possible to cover only about half the class in the time period, at least one student from each tutorial group was included.
Tutorial observation of facilitators
Every facilitator was observed at least once and, in many cases, more than once. The observation focused on recording the quality of the student input and the direction provided by the facilitator. One tutorial group was observed for an extended period and material from this observation was presented to the facilitators for discussion at their weekly meeting.
Year-end evaluation
At the end of the course, a meeting was held to review the course and a focus group discussion was held to elicit facilitator views of the course. A ®nal focus group discussion was also held with a group of students representing all the tutorial groups to get a student perspective on the course.
Weekly facilitator meetings at end of each session
At the end of each session, all tutors met for 30 min to review the session and raise problems. This session was also used to prepare the following week's session.
Weekly core-group meeting
A small group of four to six people met on alternate Mondays to deal with issues raised at the facilitators' meeting. The composition of this group remained the same throughout the course, with the addition of the facilitators for the next two sessions who were invited to attend in order to ®nalize their session preparation.
Results
What follows are the results of the evaluation exercise using the two aims of the course as the major success criteria, namely, the development of an integrated student-centred community-orientated learning model for ®rst-year medical students around the subject of TB and the development of a support system for academic staff in the use of innovative teaching methods around a speci®c exercise in curriculum development.
The development of an integrated student-centred, community-orientated learning model for ®rst-year students around the subject of TB
The integration of the biomedical and community health aspect of the course worked particularly well. The introduction of early clinical exposure also proved to be very successful. From the ®rst session, students went to health facilities and had contact with patients and clinical staff. Student responses to`what the course was intended to achieve' elicited such comments as:
taught us about the disease and gave us a better understanding of TB and the social and other factors contributing to the disease'; debate involving the traditional practitioner was useful in pointing out our own perceptions and biases'; exposed me to real problems out there, not only in the hospital environment';
we learned though experience/through doing and observing'.
The student evaluation of the sessions did raise unanticipated problems in the transition from the more clinically based section (the ®rst six sessions) to the community-health section (the second six sessions). While no score dropped below 3á9 (of a possible 5á0), evaluation questions which dealt with facilitators' relationship with the group appeared to drop slightly from session 6 to session 7 and then increase. Students also commented in focus group discussions that`some sessions in the second half were repetitive, confusing and not well organized'. This perception was shared by some facilitators, who expressed a loss of direction in some of the later sessions.
In focus-group discussions, students were very positive about small-group learning. Comments were made that:`they liked learning from each other';`there was an opportunity to clarify uncertainty and confusion through group discussion' and`they sought outside sources for project work'. These comments were repeated in the written session evaluation. In addition, con®dence-building and greater independence' was mentioned.
The scores on the Likert scales showed a positive attitude towards this form of learning. Of a total possible score of 30, the mean score was 25 (3á4). The scores increased over the duration of the course from a minimum of 23á6 on the ®rst session to 26á9 on the ®nal two sessions. The improvement was most noticeable on the question`Say so when a discussion strays away from a point rather than wait for someone else to', where the score increased from 1á6 to 2á4. Items re¯ecting listening or note-taking skills showed the least change.
Direct observation of small-group work revealed very different tutoring styles. Some facilitators allowed students signi®cant control over group work to the point of leaving the group for periods of time, while others felt the need to ensure content by more intervention and control. This tension between content and process recurred throughout the course and is a continuing challenge.
Students, however, were not always positive. During several sessions students commented that group discussions were`confusing', that`learning outcomes were not clear' and that`the work was repetitive'. Particularly in the beginning, students felt that the afternoon sessions were very long and that time-keeping was a periodic problem, especially on ®eld trips. They also felt the need to vary the afternoon sessions to ensure interest.
The development of a large group of tutors in the medical faculty who have been through a creative curriculum development process A minimum of 12 tutors was required to implement the course. In fact 20 tutors were recruited and trained from the following diverse disciplines: community health (10), internal medicine (1), paediatrics (2), clinical pharmacology (1), microbiology (1), neurosurgery (1), epidemiology (1), medical education (1), family medicine (1) and the Natal Institute for Community Health Education (NICHE) (1) .
Human resources to organize this course were considerable. They were divided into three categories: planning and development, teaching and administration. The time given here re¯ects only that spent in formal meetings or teaching. It does not re¯ect individual time spent developing course materials, organizing presentations and ®eld trips or marking assignments.
Planning sessions consisted of 18 meetings of 2 h for 21 people plus one 2-day retreat totalling 1176 personhours. Teaching time was a total of 642 h. Administration time totalled 480 h. This included a half-time secretary for 1 year. Additional requirements for the course were two course evaluators. The expectation is that human-resource requirements will be fewer in future years, with the development of the course curriculum and materials.
Each tutor took responsibility for a course session. This involved developing course material, the design of the session and any assessment. A complete set of course material is now available including plans detailing logistic and resource requirements for each session. The core material (that is the biomedical, social and population perspectives that students are exposed to in the morning sessions) will be standardized and produced as a course pack by the end of the year. The problems and projects presented in the afternoon, where students actively engage in working with the core content and generating learning goals, will need to be modi®ed in subsequent courses as each new group of facilitators takes ownership. Thus each year the course will be renewed and the sense of novelty and discovery for both facilitators and students will not be lost. For this process to work, suf®cient time needs to be allocated for course preparation in subsequent years to ensure that the course remains vital and the creative curriculum development process is maintained.
The group of tutors was enthusiastic about the course. In the focus group discussion at the end of the course, such positive comments were made as`became con®dent with small groups',`nice people learning together',`enjoyed student interface',`didn't want to let the students down' and`mutual respect and support ± sense of a team'.
Students were also very positive about the tutors. The overall score varied very little among facilitators (mean 25á4, SD 3á4). The range was 24á7 to a high of 26á4. The most frequent comments as to what they liked best about a session were it was`fun',`enjoyable', challenging'.
The impact of content and skills assessment on the learning environment Learning outcomes were set for each module as well as for the course as a whole. In keeping with the format of the course, the format of the assessment varied from a poster prepared at home to a group presentation to the class and a pop quiz. With the exception of the quiz, students were encouraged to work together. A group's projects and reports were marked by a facilitator from another group on a rota basis. A set of detailed guidelines was used and the results returned to students.
Some of the responses to the question`Do you feel that the various forms of assessment (a) aided/helped your learning during the module; (b) enabled you to perform in such a way that the results were a reasonable re¯ection of your levels of understanding?' were as follows:
Students were not rewarded or recognized for providing additional information from other sources';
Need for a clearer framework/explicit criteria for assessment. There was a great deal of variation among facilitators when brie®ng students about an assessment'; Session time needs to be allocated for feedback and to ensure group learning'; Assessments were very useful in making us work and consolidate'.
In the weekly post-session review, facilitators remarked that because they did not mark their own group's work they were not always able to identify learning problems. The tight timetable did not allow adequate time to discuss the assignments so assessments became primarily summative and learning opportunities were lost.
In spite of the effort made to make assessments a fair re¯ection of student performance, they remained problematic to both students and facilitators and are a particular area of focus in the current course.
Although the process of learning was regarded as one of the key outcomes of the course, it was not felt necessary to assess it separately. Well-constructed content assessment could test for both content and process.
Discussion
The purpose of the paper was to develop an evaluation methodology that was consistent with the educational model proposed. The combination of quantitative and qualitative methods generated results which at times complemented each other, providing a deeper understanding of the issues, while at other times they identi®ed different aspects which would have been lost had only one methodology been used. The issues raised by the evaluation were entirely consistent with the knowledge±construction model and the relationship between the three components provided the framework for conceptualizing the ®ndings of the evaluation. In particular, the distinction between the enquiry process and the process of group interaction was particularly useful.
As in other studies evaluating PBL type curriculum, students enjoyed the small group interaction and average ratings on group processes were close to the maximum possible in every case. 1 The anticipated barriers between groups of students and between facilitators and students seemed to decrease with time as re¯ected by the increase in ratings re¯ecting active participation in group activities. In addition both students and facilitators cited the opportunity of exchanging experiences as one of the most positive aspects of the module. The African students were able to share aspects of their culture and environment with the group. Students recognized early in the course the need for language skills ± for example, Zulu for communicating with families and patients and English for communicating with professional colleagues. One of the limitations of the study was the lack of videos of actual group dynamics. This would have enabled us to observe the impact of a facilitator's style on the group process and to establish whether or not all members of the group were participating fully. 17 The use of a single theme of TB throughout the module was intended to give students a thorough understanding of a single disease process that could be applied in other cases. Students and facilitators, however, both commented on the repetitive nature of the sessions. While repetition was built into the module, each session was meant to examine in-depth different aspects of the disease. The fact that this may not have occurred suggests that group discussion may have been too super®cial. The concern about social interaction may have resulted in giving more weight to the quantity rather than the quality of the discussion. Unless there is a perception of progress or learning, particularly with students whose`exam' anxiety is well documented, group interaction while very pleasant is not suf®cient to sustain a course. 18 This distinction between the enquiry process and the process of group interaction and the mutually reinforcing nature of these processes is the subject of much of the evaluation of the current course.
A second issue highlighted by the evaluation was the transition between the biomedical/individual sessions and family/community-health sessions. Through the application of the model, it became apparent that the ®rst six sessions which focused primarily on clinical aspects of TB followed the knowledge construction process successfully because the content, enquiry process and group process were introduced in the same time frame. In the second six sessions, which focused primarily on the community, course content had been presented in advance of the other two components that is in the previous semester. These sessions emphasized consolidation rather than enquiry. As a result, the topics lost their novelty and excitement for the students. Faculty who had not shared in the discovery process with the students because they had not been part of the earlier course felt distanced from the content of the modules. These two distinct learning approaches were unintentional. It was only through the application of the knowledge concept process that this discord became apparent. While other studies have shown that PBL-type courses can be offered within a traditional curriculum, our experience has shown that there may be unanticipated results.
Assessments are a challenge for any course, and particularly for a course which emphasizes process as well as content. The emphasis on developing new and innovative forms of assessment and avoiding traditional more content-based summative forms was, in retrospect, a problem. The assessment process also has to achieve the appropriate balance between content and the enquiry and the interaction components. Three summative assessments using modi®ed essay questions (MEQ) have now been introduced into next year's course. The project and group work remain to consolidate learning opportunities and carry very little weight in the overall assessment. With the move to introduce more summative assessments has come the tendency to regress to`curriculopathy' or an increasingly structured curriculum in an effort to standardize learning objectives across groups.
